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This  dor.umcnt  describes  the  Traffic  Adaptive  Network  Signal  Timing  Program 
(TANSTP)  of  the  Urban  Traffic  Control  System.      TANSTP  is  a   second  generation 
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on-line  as  a  function  of  current  and  predicted  traffic  flow  conditions  to  minimize 
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package  includes  a  traffic  flow  predictor,    real-time  subnetwork  determination    rou- 
tine,   a  subnetwork  interfacing    routine,    a  transition  optimization   routine,    ;-. nd  a  local 
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on  a   cycle  by  cycle  basis.      The  TANSTP  package  uses  the  executive   structure,    the 
detector  processing,    and  the  controller  command  software  Of  the   first  generation, 
UTCS  software. 
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DESCRIPTION  OF  UTCS/TANSTP  DATA  BASE  AND 
DATA  BASE  UPDATE  PROCEDURES 


This  section  describes  the  data  base  used  to   support  the  UTCS/ 
TANSTP  software  system.     Subsection  6.  1  provides  a  definition  of  each 
mnemonic  used  in  the  data  base.     Subsection  6.  2  presents  a  graphical, 
representation  of  the  data  base  numbering  scheme  used  for  controllers  and 
links  in  the  application  of  the  software  to  the  Washington,    D.  C.    UTCS  traf- 
fic signal  network.     Subsection  6.  3  describes  data  base  update  procedures 
required  to  be  performed  by  the  traffic  engineer/programmer  analyst  to 
accommodate  changes   in  the  composition  of  the   traffic  signal   network  to  be 
controlled  by  the  UTCS/TANSTP  software   system. 

6.  1     DEFINITION  OF  DATA  BASE  PARAMETERS 

The  data  base  contains  two  types  of  data.      These  are: 

1 )  Static  data. 

2)  Dynamic  data. 

The  static  data  arrays  are  assembled  or  compiled  into  the  software 
system  prior  to  run  time  and  remain  fixed  during  the  execution  of  the  soft- 
ware system.      These  arrays   contain  information  specifying  the  traffic  sig- 
nal network  characteristics.      Examples  of  static  data  are  controller  type, 
link  to  controller  assignment,    controller  phase  association  of  each  link, 
link  length,    controller  to  section  assignment,    detector  to  link  assignment, 
and  link  to  section  assignment.      Also  included  in  this    category  are  weight- 
ing and  conversion  constants.      The  static  arrays  must  be  updated  by  the 
traffic  engineer /programmer  analyst  and  the  software  must  be  reassem- 
bled if  detectors,    controllers,    links,    or  sections  are  to  be  added  or  deleted 
from  the  network  controlled  by  the  UTCS/TANSTP  software. 

The  dynamic  data  are  generally  initialized  to  zero  at  system   startup 
and  are  changed  continually  by  the  software  programs  during  their  execu- 
tion.     Examples  of  this  type  of  data  are  traffic  flow  data   (volumes,    speeds, 
occupancies)  and  event  timers.      In  changing  the  traffic  signal  characteris- 
tics,   the  programmer /analyst  need   only  to  worry  that  enough  core   space  be 
reserved  for  these  arrays  to  accommodate  the  network  to  be  controlled  by 
the   software.      The  reserve  limits  are  either  assembled  or  compiled  into 
the  software  system,  prior  to  execution  time. 

These  types  of  data  can  also  be  subdivided   in  the  UTCS/TANSTP 
software  as   follows: 

1)  UTCS  First  Generation  arrays 

2)  TANSTP  Second  Generation  arrays 


The  first  generation  arrays  are  those  which  existed  in  the  UTCS 
software  prior  to  the  integration  of  the  second  generation,    TANSTP  soft- 
ware.    The  second  generation  arrays  were  added  to  the  UTCS  software  to 
support  the  on-line  traffic  responsive  pattern  generation  capability. 

Table  23  of  this  section  lists  each  data  base  parameter  in  the  UTCS/ 
TANSTP  software  and  gives  its  classification  in  terms  of  whether  it  is 
static,    dynamic,    first,    or  second  generation.      This  table  also  provides 
indexing  to  one  of  four  tables  in  this   section  which  gives  the  definition  of 
each  parametric  array,    the  index  in  the  software  which  is  used  to  access 
the  array,    the  routine  or  subroutine  which  defines   or  allocates  the  array, 
the  units,    the  scale  factor  (as  scale  of  BX  indicates  the  binary  point  is  X 
bits  from  the  least  significant  end  of  the  computer  word),    and  the   format 
of  the  data  in  the  array. 

Tables   24  and  25  apply  to  first  and  second  generation  static  arrays, 
respectively.      Tables  26  and  27  apply  the  first  and  second  generation 
dynamic  arrays,    respectively. 

Finally,    Table   28  lists  all  blocked  COMMON  blocks  compiled  into  the 
UTCS /TANSTP  software.      (No  blank  COMMON  is  used.  )    Given  are  the 
dimensions  of  each  common  block,    the  primary  function  of  each  block,    the 
parameters   included  in  each  block,    and  the  routines  which  use  each  block. 


Table  23.     UTCS/TANSTP  Data  Base  Index  Table 


Dynamic  or 

First  or  Second 

Applicable 

Mnemonic 

Static  Array 

Generation  Array 

Definition  Table 

ABB CAB CG 

Dynamic 

Second 

27 

ABC END 

Static 

Second 

25 

AB  CvST  RT 

Static 

Second 

25 

ADVINH 

Dynamic 

First 

26 

AEXT 

Static 

Second 

25 

AGR 

Dynainic 

First 

26 

AHCC 

Dynamic 

First 

26 

AHfflST 

Dynainic 

First 

26 

AMOEPN 

Static 

First 

24 

AOG 

Dynamic 

First 

26 

APO 

Dynamic 

First 

26 

AVSP 

Dynamic 

First 

26 

AVSPP 

Dynamic 

Second 

27 

BIAS 

Dynamic 

Second 

27 

BYTCNT 

Dynamic 

First 

26 

CCl 

Dynamic 

First 

2  b 

CC2 

Dynamic 

First 

26 

CC2P 

Dynamic 

Second 

27 

CGRPN 

Static 

Second 

25 

CHGTABLE 

Dynamic 

First 

26 

CHNGTH 

Static 

Second 

25 

CICBYP 

Dynamic 

First 

26 

CICCNT 

Dynamic 

First 

26 

CICEF 

Dynamic 

First 

26 

CICINH 

Dynamic 

Second 

27 

CICSCT 

Static 

First 

24 

CICSF 

Dynamic 

First 

26 

CICSYS 

Static 

First 

24 

CICTF 

Dynamic 

First 

26 

Table  23.      UTCS/TANSTP  Data  Base  Index  Table  (Continued) 


Dynamic  or 

First  or  Second 

Applicable 

Mnemonic 

Static  Array 

Generation  Array 

Definition  Table 

CICTODF 

Dynamic 

First 

26 

CIRCR 

Dynamic 

First 

26 

CMALF 

Dynamic 

First 

26 

CMITFT 

Static 

Second 

25 

CMMALF 

Dynamic 

First 

26 

CNTDR 

Dynamic 

First 

26 

COMKQ1 

Dynamic 

First 

26 

COMKQ2 

Dynamic 

First 

26 

COMKVO 

Dynamic 

First 

26 

COMLENG 

Dynamic 

First 

26 

COMTAB 

Dynamic 

First 

26 

CONDIS 

Dynamic 

First 

26 

CONLENG 

Dynamic 

First 

26 

CONS  EC 

wStatic 

First 

24 

CO  NT1  A B 

Dynamic 

First 

26 

CONTLN 

Static 

First 

24 

CONTNM 

Dynamic 

P'ir  st 

26 

CONTZN 

Static 

Fir  st 

24 

COUNT 

Dynamic 

Second 

27 

CPAOG 

Dynamic 

F  ir  s  t 

26 

CPANIN 

Dynamic 

First 

26 

CPANOU 

Dynamic 

First 

26 

CPANOUT 

Dynamic 

First 

26 

CPFEG 

Dynamic 

First 

26 

CRTAC1 

Dynamic 

First 

26 

CRTAC2 

Dynamic 

First 

26 

CRTBF1 

Dynamic 

First 

26 

CRTBF2 

Dynamic 

First 

26 

CRTDC1 

Dynamic 

First 

26 

Table  23.     UTCS/TANSTP  Data  Base  Index  Table  (Continued) 


Dynamic  or 

First  or  Second 

Applicable 

Mnemonic 

Static  Array 

Generation  Arrav 

Definition  Tab' 

.e 

CRTDC2 

Dynamic 

First 

26 

CRTERR2 

Dynamic 

First 

26 

CRTFL1 

Dynamic 

First 

26 

CRTFL2 

Dynamic 

First 

26 

CRTNUM 

Dynamic 

First 

2  b 

CTLSEC 

Static 

First 

24 

CTLSYS 

Static 

First 

24 

CUROFF 

Dynamic 

First 

26 

CYCfl,  J) 

Dynamic 

Second 

27 

CYCLC 

Dynamic 

First 

26 

CYCMAX 

Static 

Second 

25 

CYCMIN 

Static 

Second 

25 

D 

Dynamic 

First 

26 

DACC 

Dynamic 

First 

26 

DATE 

Dynamic 

First 

26 

DAY 

Dynamic 

First 

26 

DAYOWK 

Dynamic 

First 

26 

DBP 

Dynamic 

First 

26 

DCF 

Dynamic 

First 

26 

DELA 

Dynamic 

First 

26 

D ELD AY 

Dynamic 

First 

26 

DELP 

Dynamic 

First 

26 

DELT 

Dynamic 

Second 

27 

DELWN(I) 

Dynamic 

Second 

27 

DELWO(I) 

Dynamic 

Second 

27 

DETLENG 

Dynamic 

First 

26 

DETM 

Dynamic 

Second 

27 

DETTAB 

Dynamic 

First 

26 

DFAIL 

Dynamic 

First 

26 

Table  23.     UTCS/TANSTP  Data  Base  Index  Table  (Continued) 


Dynamic  or 

First  or  Second 

Applicable 

Mnemonic 

Static  Array 

Generation  Array 

Definition  Table 

DIS 

Dynamic 

First 

26 

DM 

Dynamic 

Fir  si- 

26 

DMALF 

Dynainic 

Fir  st 

26 

DMODE 

Dynamic 

Fir  st 

26 

DOF 

Dynamic 

First 

26 

DOFF 

Dynamic 

First 

26 

DOW 

Dynamic 

First 

26 

DPATNUM 

Dynamic 

First 

26 

DSGSF 

Dynamic 

First 

26 

DSPA 

Static 

First 

24 

DT 

Static 

First 

24 

DWL 

Static 

First 

24 

DWLP 

Static 

First 

24 

EBCMODE 

Dynamic 

First 

26 

EMAST 

Dynamic 

First 

26 

ENTCYCLC 

Dynamic 

Second 

27 

ENTCYSV 

Dynamic 

Second 

27 

ENTFLG 

Dynamic 

First 

26 

ENTRYINT 

Dynamic 

First 

26 

ENTRYOFF 

Dynamic 

First 

26 

EODC 

Dynamic 

First 

26 

EPSILON 

Dynamic 

First 

26 

EPSOF 

Dynamic 

First 

26 

F 

Dynamic 

First 

26 

FAIL 

Dynamic 

First 

26 

FAILTAB 

Dynamic 

First 

26 

FAILTB 

Dynamic 

First 

26 

FFS 

Dynamic 

First 

26 

Table  23.     UTCS/TANSTP  Data  Base  Index  Table  (Continued) 


Dynamic  or 

First  or  Second 

Applicable 

Mnemonic 

Static  Array 

Generation  Array 

Definition  Table 

FLERFL 

Dynamic 

First 

26 

FMC 

Dynamic 

First 

26 

FMMARK 

Dynamic 

First 

26 

FMSECF 

Dynamic 

First 

26 

FMSYSF 

Dynamic 

First 

26 

FMTCHG 

Dynamic 

First 

26 

FMTNUM 

Dynamic 

First 

26 

FMTODC 

Dynamic 

First 

26 

FMTTYP 

Dynamic 

First 

26 

FPPF 

Dynamic 

First 

26 

FSETCF 

Dynamic 

First 

26 

FSETF 

Dynamic 

First 

26 

FSTFLG 

Dynamic 

First 

26 

FTAB 

Dynamic 

First 

26 

FTADWRD 

Dynamic 

First 

26 

GA 

Dynamic 

First 

26 

GA1 

Dynamic 

Fir  st 

26 

GA2 

Dynamic 

First 

26 

GAB 

Dynamic 

First 

26 

GAB B CAB C 

Dynamic 

First 

26 

GABCP 

Dynamic 

First 

26 

GABP 

Dynamic 

First 

26 

GAI 

Dynamic 

First 

26 

GAMIN 

Dynamic 

First 

26 

GAP 

Dynamic 

First 

26 

GAP1 

Dynamic 

First 

26 

GATEMP 

Dynamic 

First 

26 

GAW 

Dynamic 

First 

26 

GAWTEMP 

Dynamic 

First 

26 

Table  23.     UTCS/TANSTP  Data  Base  Index  Table  (Continued; 


Dynamic  or 

First  or  Second 

Applicable 

Mnemonic 

Static  Array- 

Generation  Array 

Definition  Table 

GB 

Dynamic 

First 

26 

GBMIN 

Dynamic 

First 

26 

GBTEMP 

Dynamic 

First 

26 

GBW 

Dynamic 

First 

26 

GBWTEMP 

Dynamic 

First 

26 

GC 

Dynamic 

First 

26 

GCONT 

Static 

Second 

25 

GCONTSI 

Static 

Second 

25 

GMINABC4 

Dynamic 

First 

26 

GRIPFC 

Static 

Second 

25 

GRPNO 

Static 

Second 

25 

GSBNET 

Dynamic 

Second 

27 

GSECT 

Static 

Second 

25 

GT 

Dynamic 

First 

26 

HEADWY 

Static 

Second 

25 

HBUFLNG 

Dynamic 

First 

26 

HMAST 

Dynamic 

First 

26 

HOLD 

Dynamic 

First 

26 

HOLDTEMP 

Dynamic 

First 

26 

HO  LID  F 

Dynamic 

First 

26 

HOLIDTBL 

Dynamic 

First 

26 

HSARR 

Dynamic 

First 

26 

I 

Dynamic 

First 

26 

IAA 

Dynamic 

Second 

27 

IADVP 

Dynamic 

Fir  st 

26 

IALPH 

Static 

Second 

25 

IARG 

Static 

Second 

25 

IB 

Dynamic 

First 

26 

IBL 

Dynamic 

First 

26 

IBRANIND 

Dynamic 

First 

26 

Table  23.     UTCS/TANSTP  Data  Base  Index  Table  (Continued) 


Dynamic  or 

First  or  Second 

Applicable 

Mnemonic 

Static  Array- 

Generation  Array 

Definition  Table 

IC 

Dynamic 

First 

26 

ICGSI 

Static 

Second 

25 

IEA 

Dynamic 

Second 

27 

IL 

Dynamic 

First 

26 

ILL 

Dynamic 

Second 

27 

IM 

Dynamic 

First 

26 

IMA  ST 

Dynamic 

First 

26 

INCG 

Static 

Second 

25 

INFCR1 

Static 

Second 

25 

INHIBITE 

Dynamic 

Fir  st 

26 

INHT 

Dynamic 

First 

26 

INTERV2 

Static 

First 

24 

INTERVH 

Static 

First 

24 

INTF 

Dynamic 

Second 

27 

INTFO 

Dynamic 

Second 

27 

INTN 

Static 

Second 

25 

INTNS 

Static 

Second 

25 

INTN2 

Static 

Second 

25 

INTN2S 

Static 

Second 

25 

INT1SF 

Dynamic 

First 

26 

INT1SHF1 

Dynamic 

Fir  st 

26 

INT1SHF2 

Dynamic 

First 

26 

INTNUM 

Dynamic 

First 

26 

INTNUML 

Dynamic 

First 

26 

INTOUT 

Dynamic 

First 

26 

INTRNUM 

Dynamic 

First 

26 

IO 

Dynamic 

Second 

27 

IPRD 

Static 

Second 

25 

Table  23.     UTCS/TANSTP  Data  Base  Index  Table  (Continued) 


Dynamic  or 

First  or  Second 

Applicable 

Mnemonic 

Static  Array 

Generation  Array 

Definition  Table 

IRADRD 

Dynamic 

Second 

27 

IREOPT 

Dynamic 

Second 

27 

ISB(I,  J) 

Dynamic 

Second 

27 

ISO 

Dynamic 

Second 

27 

ITRDLY 

Dynamic 

Second 

27 

11 

Dynamic 

First 

26 

12 

Dynamic 

First 

26 

J COUNT 

Dynamic 

First 

26 

J  J 

Dynamic 

First 

26 

JMAST 

Dynamic 

First 

26 

K 

Dynamic 

First 

26 

KCL 

Static 

First 

,24 

KCNT 

Dynamic 

First 

26 

KCSF 

Dynamic 

First 

2h 

KCTC 

Dynamic 

.    First 

26 

KCTF 

Dynamic 

First 

26 

KHPS 

Static 

Fir  st 

24 

KMAST 

Dynamic 

^         First 

26 

KMCSP 

Dynamic 

Fir  st 

26 

KNEW 

Static 

Fir  st 

24 

KPCO 

Static 

First 

24 

KPW 

Static 

Fir  st 

24 

KQ1 

Static 

First 

24 

KQ2 

Static 

First 

24 

KS 

Static 

First 

24 

KSP 

Static 

First 

24 

KVPH 

Static 

First 

24 

KVO 

Static 

First 

24 

KV1 

Static 

First 

24 

KV2 

Static 

First 

24 

KV11 

Static 

Second 

25 

10 


Table  23.     UTCS/TANSTP  Data  Base  Index  Table  (Continued 


Dynamic  or 

First  or  Second 

Applicable 

Mnemonic 

Static  Array 

Generation  Array 

Definition   Table 

KW 

Static 

First 

24 

K3PH 

Static 

First 

24 

LAG 

Dynamic 

First 

26 

LCCRT 

Static 

First 

24 

LDSET 

Static 

First 

24 

LEAD 

Dynamic 

First 

26. 

LENGTH 

Static 

Second 

25 

LEVL50 

Dynamic 

Second 

27 

LEVL5A 

Dynamic 

Second 

27 

LEV5SF 

Dynamic 

Second 

27 

LFDPN 

Static 

First 

24 

LFZE 

Static 

Second 

25 

LINKDI 

Static 

Fir  st 

24 

LINKN 

Static 

Second 

25 

LINKNS 

Static 

Second 

25 

LINKPH 

Static 

First 

24 

LINKSI 

Static 

First 

24 

LL 

Static 

First 

24 

LL1 

Static 

Second 

25 

LMAP 

Static 

First 

24 

LMAST 

Static 

First 

24 

LMO 

Static 

Second 

25 

LNKARW 

Static 

First 

24 

LNKCON 

Static 

First 

24 

LNKPT 

Static 

First 

24 

LNKSPEED 

Dynamic 

First 

26 

LOCDAT 

Static 

Second 

25 

LOCFLG 

Static 

Second 

25 

LPBUF 

Dynamic 

First 

26 

LSI 

Static 

First 

24 

LSQ 

Dynamic 

Second 

27 

11 


Table  23.     UTCS/TANSTP  Data  Base  Index  Table  (Continued) 


Dynamic  or 

First  or  Second 

Applicable 

Mnemonic 

Static  Array- 

Generation  Array 

Definition  Table 

LPBUF 

Dynamic 

First 

26 

LSI 

Static 

First 

24 

LSQ 

Dynamic 

Second 

27 

MARR 

Dynamic 

First 

26 

MARR1 

Dynamic 

First 

26 

MASK 

Static 

First 

24 

MAST 

Dynamic 

First 

26 

MAXNC 

Static 

First 

24 

MAXNLKS 

Static 

First 

24 

MCDF 

Dynamic 

First 

26 

MI 

Dynamic 

First 

26 

MMAST 

Dynamic 

First 

26 

MNUMBF 

Static 

First 

24 

MODE$ 

Dynamic 

First 

26 

MOEPSI 

Static 

First 

24 

MOE1P 

Static 

First 

24 

MOE1PRF 

Static 

First 

24 

MOE1RLN 

Static 

First 

24 

MOE2GLN 

Static 

First 

24 

MOE2P 

Static 

First 

24 

MOE2RLN 

Static 

First 

24 

MOETMP 

Dynamic 

First 

26 

MOETP2 

Dynamic 

First 

26 

MOE1CLK 

Dynamic 

First 

26 

MOE2CLK 

Dynamic 

First 

26 

MONTH 

Dynamic 

First 

26 

MOVTAB 

Dynamic 

First 

26 

MTHLD 

Dynamic 

First 

26 

MVPLUSKO 

Dynamic 

First 

26 

12 


Table  23.     UTCS/TANSTP  Data  Base  Index  Table  (Continued) 


Dynamic  or 

First  or  Second 

Applicable 

Mnemonic 

Static  Array 

Generation  Array 

Definition  Table 

MOVTAB 

Dynamic 

First 

26 

MPOKEY 

Dynamic 

First 

26 

Ml 

Static 

First 

24 

NAMOEP 

Static 

First 

24 

NC 

Static 

First 

24 

NCIGRP 

Static 

Second 

25 

NCLM1 

Static 

First 

24 

NCONTI 

Static 

First 

24 

NCT 

Static 

'First 

24 

NCWRD 

Static 

First 

24 

NCWRD2 

Static 

First 

24 

NCWRD64 

Static 

First 

24 

NCYCLE 

Dynamic 

Second 

27 

NDALNK 

Static 

First 

24 

NDD 

Dynamic 

Second 

27 

NDOL 

Static 

First 

24 

NEXT PAGE 

Dynamic 

First 

26 

NGRIPF 

Static 

Second 

25 

NGRPI 

Static 

Second 

25 

NGRPIS 

Static 

Second 

25 

NGRPS 

Static 

Second 

25 

NHOLIDAY 

Dynamic 

First 

26 

NI 

Dynamic 

First 

26 

NICIGP 

Static 

Second 

25 

Nil 

Dynamic 

Second 

27 

NINTF 

Static 

Second 

25 

NINTFS 

Static 

Second 

25 

NMAX 

Static 

Second 

25 

NO CO NT 

Static 

First 

24 

13 


Table  23.     UTCS/TANSTP  Data  Base  Index  Table  (Continued) 


Dynamic  or 

First  or  Second 

Applicable 

Mnemonic 

Static  Ar ray 

Generation  Array 

Definition  Table 

NO  FAIL 

Dynamic 

First 

26 

NONCON$ 

Static 

First 

24 

NOT1NTOL 

Dynamic 

First 

26 

NPATBYT 

Static 

First 

24 

NPATBYT4 

Static 

First 

24 

NQL 

Static 

First 

24 

NREPORT 

Dynamic 

First 

26 

NRESPAT 

Static 

First 

24 

NSACC 

Dynamic 

First 

26 

NSDAY 

Dynamic 

First 

26 

NSECTM1 

Static 

First 

24 

NSTOPS 

Dynamic 

First 

26 

NSUTC 

Dynamic 

First 

26 

NSUBO 

Dynamic 

Second 

27 

NUMAX 

Static 

First 

24 

NUMCTL 

Static 

First 

24 

NUMLNK 

Static 

First 

24 

NUMMOV 

Dynamic 

First 

26 

NUMSCT 

Static 

First 

24 

NUMVAR 

Static 

First 

24 

NUMVED 

Static 

First 

24 

N2 

Static 

First 

24 

N2GCL 

Static 

Second 

25 

OACC 

Dynamic 

First 

26 

OCCPP 

Dynamic 

Second 

27 

OCCW 

Static 

Second 

25 

OCTH 

Static 

Second 

25 

ODAY 

Dynamic 

First 

26 

14 


Table  23.     UTCS/TANSTP  Data  Base  Index  Table  (Continued) 


Dynamic  or 

First  or  Second 

Applicable 

Mnemonic 

Static  Array 

Generation  Array 

Definition  Table 

OPC 

Dynamic 

First 

26 

OPCP 

Dynamic 

Second 

27 

OPTIN 

Dynamic 

Second 

27 

OPTIME 

Static 

Second 

25 

P 

Dynamic 

First 

26 

PAGEKEY 

Dynamic 

First 

26 

PA GNU M 

Dynamic 

First 

26 

PAR 

Static 

First 

24 

PARCOD 

Dynamic 

First 

26 

PATNUM 

Dynamic 

First 

26 

PCOT 

Dynamic 

First 

26 

PDOF 

Dynamic 

First 

26 

PLS 

Dynamic 

First 

26 

PREVDATE 

Dynamic 

First 

26 

PRTFLG 

Dynamic 

First 

26 

PS 

Dynamic 

Second 

27 

PTN 

Dynamic 

First 

26 

PV 

Dynamic 

Second 

27 

PW 

Dynamic 

First 

26 

PWL 

Dynamic 

First 

26 

PWO 

Dynamic 

First 

26 

PW2 

Dynamic 

First 

26 

PW3 

Dynamic 

First 

26 

PI 

Dynamic 

First 

26 

P2 

Dynamic 

First 

26 

P3 

Dynamic 

First 

26 

P4 

Dynamic 

First 

26 

Q 

Dynamic 

First 

26 

QACC 

Dynamic 

First 

26 

QBAR 

Dynamic 

First 

26 

15 


Table  23.     UTCS/TANSTP  Data  Base  Index  Table  (Continued) 


Mnemonic 

Dynamic  or 
Static  Array 

First  or  Second 
Generation  Arrav 

Applicable 
Definition  Table 

QCIC 

Dynamic 

First 

26 

QCICT 

Dynamic 

First 

26 

QCNT 

Dynamic 

First 

26 

ODAY 

Dynamic 

First 

26 

QG 

Dynamic 

First 

26 

QM 

Dynamic 

First 

26 

QMAST 

Dynamic 

First 

26 

QPT 

Dynamic 

First 

26 

QR 

Dynamic 

First 

.       26 

QRD 

Dynamic 

First 

26 

QVOK 

Dynamic 

First 

26 

Ql 

Dynamic 

First 

26 

RAWLNKC 

Dynamic 

First 

26 

RAWLNKO 

Dynamic 

First 

26 

RAWOCC 

Dynamic 

First 

26 

RAWOCP 

Dynamic 

Second 

27 

RAWSP 

Dynamic 

First 

26 

RAWSPP 

Dyanmic 

Second 

27 

RLNKC 

Dynamic 

Second 

27 

RLNKO 

Dynamic 

Second 

27 

RLSPEED 

Dynamic 

Second 

27 

RRABC1 

Dynamic 

First 

26 

R1C 

Dynamic 

First 

26    . 

RO,  Rl..  . 
,  R 1 5 

Dynamic 

First 

26 

S 

Dynamic 

First 

26 

SABC 

Dynamic 

Second 

27 

SACC 

Dynamic 

First 

26 

SACCP 

Dynamic 

Second 

27 
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Table  23.     UTCS/TANSTP  Data  Base  Index  Table  (Continued) 


Dynamic  or 

First  or  Second 

Applicable 

Mnemonic 

Static  Array 

Generation  Array 

Definition  Table 

SATHLW 

Static 

Second 

25 

SATHRH 

Static 

Second 

25 

SATTHL 

Static 

Second 

25 

SATTHL 

Static 

Second 

25 

SAVRO 

Dynamic 

Second 

27 

SBAR 

Dynamic 

First 

26 

SDAY 

Dynamic 

First 

26 

SECCFC 

Dynamic 

First 

26 

SECCONSI 

Static 

First 

24 

SEC  CO  NT 

Static 

First 

24 

SECDFF 

Static 

Second 

25 

SECIFC 

Static 

Second 

25 

SECDFC 

Dynamic 

First 

26 

SECTLKN 

Static 

First 

24 

SEMMSK 

Static 

First 

24 

SEND 

Dynamic 

Second 

27 

SEND1 

Dynamic 

Second 

27 

SEND  2 

Dynamic 

Second 

27 

SFADD 

Static 

Second 

25 

SHTFLG 

Dynamic 

First 

26 

SLFUPN 

Dynamic 

First 

26 

SMTABC 

Dynamic 

Second 

27 

SPEED 

Dynamic 

Second 

27 

SPLCHG 

Dynamic 

First 

26 

SPLCHT 

Static 

Second 

25 

SPLIT 

Dynamic 

Second 

27 

SPLIT  W 

Dynamic 

Second 

27 

SSFW 

Dynamic 

First 

26 

ST 

Dynamic 

First 

26 
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Table  23.     UTCS/TANSTP  Data  Base  Index  Table  (Continued) 


Dynamic  or 

First  or  Second 

Applicable 

Mnemonic 

Static  Array 

Generation  Array 

Definition  Table 

STARTA 

Dynamic 

First 

26 

STARTUPF 

Dynamic 

First 

26 

STATE 

Dynamic 

First 

26 

STB  TIM 

Dynamic 

First 

26 

STBYD 

Dynamic 

First 

26 

STFLG2 

Dynamic 

First 

26 

STFLG3 

Dynamic 

First 

26 

STFLG4 

Dynamic 

First 

26 

STFLG5 

Dynamic 

First 

26 

STOP1 

Dynamic 

First 

26 

STOP2 

Dynamic 

First 

26 

STPTEMP 

Dynamic 

First 

26 

SUMA 

Dynamic 

First 

26 

SUMABCT 

Dynamic 

First 

26 

SUMACBC 

Dynamic 

Second 

27 

SURDIS 

Dynamic 

First 

26 

SYSFLG 

Dynamic 

First 

26 

TAMODE 

Dynamic 

First 

26 

TBSIZE 

Static 

Second 

25 

TBUFF 

Dynamic 

\             Second 

27 

TCODE 

Dynamic 

First 

26 

TD 

Dynamic 

First 

26 

TDMODE 

Dynamic 

First 

26 

TEMP 

Dynamic 

First 

26 

TEMPSCF 

Dynamic 

First 

26 

TEMP  MO  EF 

Dynamic 

First 

26 

TEMPQ 

Dynamic 

First 

26 

TEMPS 

Dynamic 

First 

26 

TEMPQ 

Dynamic 

First 

26 

TEMPS 

Dynamic 

First 

26 
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Table  23.     UTCS/TANSTP  Data  Base  Index  Table  (Continued) 


Dynamic  or 

First  or  Second 

Applicable 

Mnemonic 

Static  Array 

Generation  Array 

Definition  Table 

TEMPZ 

Dynamic 

First 

26 

TFAIL 

Dynamic 

First 

26 

THRESHOLD 

Dynamic 

First 

26 

THRESH 

Dynamic 

First 

26 

TIME 

Dynamic 

First 

26 

TIMEOUT 

Dynamic 

First 

26 

TIMMCH 

Dynamic 

First 

26 

TINDEX 

Dynamic 

Second 

27 

TK 

Dynamic 

First 

26 

TKM 

Dynamic 

First 

26 

T LENGTH 

Dynamic 

First 

26 

TMDY 

Dynamic 

First 

26 

TODC 

Dynamic 

First 

26 

TOL 

Static 

Second 

25 

TOSU 

Dynamic 

First 

26 

TP 

Dynamic 

First 

2  6 

TPAT 

Dynamic 

First 

26 

TRANS F 

Dynamic 

First 

26 

TRTM 

Dynamic 

First 

26 

TSECT 

Dynamic 

First 

26 

TST 

Dynamic 

First 

26 

TSTART 

Dynamic 

First 

26 

TT 

Dynamic 

First 

26 

TTC 

Dynamic 

First 

26 

TTIME 

Dynamic 

First 

26 

TTSA 

Dynamic 

First 

26 

TTSASI 

Dynamic 

First 

26 

TVPLUSKO 

Dynamic 

First 

26 

VACC 

Dynamic 

First 

26 
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Table  23.      UTCS/TANSTP  Data  Base  Index  Table  (Continued 


Dynamic  or 

First  or  Second 

Applicable 

Mnemonic 

Static  Array 

Generation  Array 

Definition  Table 

VACCP 

Dynamic 

Second 

27 

VARINT 

Static 

First 

24 

VDAT 

Dynamic 

First 

26 

VHIST 

Dynamic 

First 

26 

VO 

Dynamic 

First 

26 

VOL 

Dynamic 

First 

26 

VOT 

Dynamic 

First 

26 

VPHT 

Dynamic 

First 

26 

VPLUSKO 

Dynamic 

First 

26 

W 

Dynamic 

First 

26 

WD9 

Static 

First 

24 

WD900 

Static 

First 

24 

WHSF 

Dynamic 

First 

26 

WMAST 

Dynamic 

First 

26 

WMINF 

Dynamic 

First 

26 

WRKOFF 

Dynamic 

First 

26 

WSF 

Dynamic 

First 

26 

YIELD 

Dynamic 

First 

26 

ZDO 

Dynamic 

First 

26 

ZD1 

Dynamic 

First 

26 

ZF2 

Dynamic 

First 

26 

ZF3 

Dynamic 

First 

26 

ZLIM 

Dynamic 

First 

26 

ZOLD1 

Dynamic 

First 

26 

ZOLD2 

7 

Dynamic' 

First 

26 

ZSI 

Static 

First 

24 

ZSLIM 

Static 

First 

24 

Z2 

Static 

First 

24 

20 


Table  23.     UTCS/TANSTP  Data  Base  Index  Table  (Concluded 


Dynamic  or 

First  or  Second 

Applicable 

Mnemonic 

Static  Array 

Generation  Array 

Definition  Table 

1GLNK 

Static 

Second 

25 

2GCLSI 

Static 

Second 

25 

IMINCT 

Dynamic 

First 

26 

2NCWRD 

Static 

First 

24 

5MINCT 

Dynamic 

Second 

27 

5MINF 

Dynamic 

Second 

27 

10VWD9 

Dynamic 

Second 

27 

15MINCYC 

Dynamic 

First 

26 

15TBOFF 

Dynamic 

First 

26 

15TBYTE 

Static 

First 

24 

15TBSIZE 

Static 

First 

24 

15TINDEX 

Static 

First 

24 
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6.  2    BASIC  ELEMENTS  OF  UTCS/TANSTP  DATA  BASE  AND  GRAPHICAL 
REPRESENTATION  OF  UTCS/TANSTP  DATA  BASE  FOR 
WASHINGTON,   D.  C.  ,    UTCS  NETWORK 

Basic  elements  of  the  UTCS/TANSTP  data  base  structure  are  as 
follows : 

a)  Controllers 

b)  Detectors 

c)  First  generation,    UTCS,    links 

d)  Second  generation,    TANSTP,    links 

e)  Groups 
f)  Sections 

g)       Group  interfaces 

h)       Section  interfaces 

The  definition  of  each  of  the  above  elements  and  the  data  base  arrays 
which  define  them  are  given  below. 

6.  2.  1     Controllers 

Every  traffic  signal  controller  requires  a  number  to  be  assigned  to 
it  in  the  software.      This  assignment  is  made  in  the  array,    SECCONT, 
which  is  a  list  of  the  controller  numbers  assigned  in  the  system.      The  con- 
troller numbers  are  grouped  according  to  section  in  this  array. 

6.  2.  2    Detectors 

Every  vehicle  detector  in  the  system  also  requires  a  number  to  be 
assigned  to  it.      This   assignment  is  made  implicitily  in  the  array,    DWL. 
Each  entry  in  this  array  corresponds  to  a  detector.      Entries  are  sequential 
with  respect  to  dector  number.      That  is,    the  first  entry  corresponds  to 
Detector   1,    the  second  to  Detecor  2,    and  so  on.      The  entries  indicate  the 
first  generation  link  to  which  the  detector  is  assigned.      The  position  of  the 
detector  relative  to  the  stop  bar  is  given  by  the  array  DWLP. 

6.  2.  3     First  Generation  Links 

Every  traffic  lane  in  the  system  which  has  vehicle  detectors  on  it  is 
assigned  a  first  generation,    UTCS,    link  number  in  the  software.      In  the 
first  generation  link  numbering  scheme,    only  those  lanes  having  detectors 
have  link  numbers  assigned  to  them.      This  assignment  is  made  in  the 
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array,   SECTLKN,   which  is  a  list  of  link  numbers  grouped  by  section. 
These  links  also  have  controller  assignments  defined  by  the  combination 
of  arrays   CONTLN  and  LSI.     Also  the  array,    LNKCON,,  gives  the  con- 
troller number  to  which  each  link  is  assigned. 

6.2.4    Second  Generation  Links 

In  order  for  the  TANSTP  optimization  routine,  LSTSQS,  to  perform 
the  mathematical  operations  to  arrive  at  an  optimal  signal  timing  plan, 
every  approach  to  a  controller  to  be  optimized  by  the  software  requires  a 
link  number.  A  link  number  is  assigned  to  each  traffic  flow  direction  for 
each  approach.  Thus  one-way  streets  will  have  only  one  link  number  for 
each  approach.  Two-way  streets  will  have  two  link  number  assignments, 
one  for  each  flow  direction. 

The  second  generation  link  number  assignments  are  made  implicitly 
in  the  software  via  entries  in  the  array  LMNO.      This  array  gives  the  con- 
troller numbers  upstream  and  downstream  of  each  second  generation  link. 
Entries  in  the  array  are  sequential  with  respect  to  link  number.      That  is, 
the  first  entry  corresponds  to  Link  1,   the  second  to  Link  2,    and  so  on. 

The  traffic  flow  characteristics  of  speed  and  volume  on  each  second 
generation  link  must  also  be  input  to  the  optimization  algorithm.      The  traf- 
fic flow  characteristics  are  acquired  from  the  vehicle  detectors  in  the  sys- 
tem.     Thus  a  first  generation  link  number  must  be  assigned  to  each  second 
generation  link.      This  assignment  is  made  through  the  array  1GLNK. 

6.  2.  5    Groups 

Controllers  are  assigned  to  groups  in  the  second  generation, 
TANSTP,    software.     A  group  of  controllers  will  always  operate  on  a  com- 
mon cycle  length  while  under  second  generation,    Traffic  Responsive 
Control.      The  controllers  assigned  to  each  group  are  given  by  the  arrays 
GCONT,    GCONTSI,   and  NCIGRP. 

Each  group  is  also  assigned  to  a   section.      This  assignment  is  made 
in  the  array  GSECT. 

If  adjacent  groups  of  controllers  are  both  in  the  Traffic  Responsive 
Mode  of  control,  they  may  combine  to  form  a  subnetwork.  Each  subnet- 
work will  operate  on  a  common  cycle  length  as  described  in  Section  3.4. 

6.  2.  6    Sections 

A  section  is  defined  as  a  set  of  controllers  and  their  associated  links 
which  will  always  operate  in  the  same  mode  of  control.      The  possible 
modes  of  control  are  Standby,    Manual,    Time-of-Day,    or  Traffic 
Responsive.      Note  that  all  controllers  in  a  section  are  not  required  to 
operate  on  a  common  cycle  length. 
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The  controllers  assigned  to  each  section  are  given  by  the  arrays 
SECCONT,   SECCONSI,    and  NC.      The  links  assigned  to  each  section  are 
given  by  the  arrays  SECTLKN  and  LINKSI. 

6.  2.  7    Subnetwork  Interface^ 

In  the  second  generation,    Traffic  Responsive  Mode  of  control,    groups 
of  controllers  will  combine  to  form  subnetworks.      Subsequently,    an  attempt 
is  made  to  minimize  vehicle  delay  across  the  subnetwork  boundaries  as 
described  in  Section  3.  6.     These  boundaries  are  called  subnetwork  inter- 
faces.     The  boundaries  are  composed  of  the  second  generation  links  tra- 
versing the  boundary  and  the  controllers  upstream  and  downstream  of  these 
links. 

The  delay  minimization  procedure  classifies  one  subnetwork  on  one 
side  of  the  interface  as  a  base  subnetwork.     The  subnetwork  on  the  other 
side  of  the  interface  is  classified  as  the  slaved  subnetwork.      That  is,    the 
offsets  generated  by  Routine  LSTSQS  for  all  controllers  in  the  slaved  sub- 
network are  adjusted  by  a  constant  such  that  a  reasonable  progression 
will  be  maintained  on  the  links  connecting  the  two  subnetworks. 

Subnetwork  interface  boundaries  will  coincide  with  particular  group 
interface  boundaries  in  all  instances.      However,   two  or  more  groups  in 
the  slaved  subnetwork  may  interface  with  one  or  more  groups  in  the  'ase 
subnetwork.     In  these  instances,    the  subnetwork  interface  is  composed  of 
more  than  one  group  interface.     To  handle  cases  of  this  sort,    section 
interfaces  are  defined  in  the  second  generation  software  which  are  com- 
posed of  two  or  more  group  interfaces.      The  section  interfaces  have  pri- 
ority over  the  group  interfaces  if  the  subnetwork  interface  coincides  with 
the  boundary  between  sections.     The  decision  of  whether  to  minimize  delay 
across  group  interfaces  or  section  interfaces  is  made  through  testing  th 
value  of  the  interface  flags,    INTF.     All  possible  values  of  these  flags  and 
their  meanings  are  given  in  Table   15. 

6.  2.  7.  1     Group  Interfaces 

The  number  of  group  interfaces-  and  the  groups  on  both  sides  of  each 
group  interface  are  given  by  the  arrays  NGRIPF  and  GRPIFC,    respectively. 
These  arrays  are  located  in  Routine  MACRO.      The  section  interface  cor- 
responding to  each  group  interface  is  given  by  the  array  INFCRl  also 
located  in  Routine  MACRO.     The  controllers  and  links  associated  with  each 
group  interface  are  defined  in  Routine  INTFC  by  the  arrays  INTN,    INTN2, 
LINKN,    NGRPI,    and  INTENT F. 

6.  2.  7.  2    Section  Interfaces 

The  sections  on  both  sides  of  each  section  interface  are  given  the 
array  SECIFC  in  Routine  MACRO.     The  controllers  and  links  with  each 
section  interface  are  defined  in  Routine  INTFC  by  the  arrays  INTNS, 
INTN2S,    LINKNS,    NGRPIS,    and  NINTFS. 
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6.2.8    Graphical  Representation  of  UTCS/TANSTP  Data  Base  for 
Washington,   D.  C.  ,    UTCS  Network 

The  UTCS  network  links  and  nodes  optimized  by  the  second  genera- 
tion software  are  shown  in  Figure  7  5  through  8  0.     As  depicted  by  these 
figures,   the  network  is  broken  down  into  six  groups  of  controllers. 
Section  1  contains  Group  3,   Section  2  contains  Groups   1  and  2,    Section  3 
contains  Groups  4  and  5,   and  Section  4  contains  Group  6.     The  first  gen- 
eration controller  numbers   contained  in  each  group  are  shown  on  the  fig- 
ures.    Also,    shown  are  the  second  generation  link  numbers   (solid  lines) 
and  the  first  generation  link  numbers  (dashed  lines)  associated  with  each 
controller.     Second  generation  link  numbers  are  used  by  Subroutine 
LLGTHF  to  access  values  of  link  lengths,    link  phasing,   and  link  impor- 
tance factors.     First  generation  link  numbers  are  used  by  Subroutine 
LDMOE5  to  access  surveillance  data.     Routine  RTSND  (Real-Time 
Subnetwork  Determination)  obtains  traffic  surveillance  data  from  detec- 
tors at  the  instrumented  controllers  in  each  core  group.     Based  on  this 
data,   one  or  more  groups  may  be  combined  into  one  subnetwork  to  be 
optimized  by  the  second  generation  optimization  Routine  LSTSQS.     The 
technique  used  for  determining  subnetwork  configurations  is  described  in 
Section  3.  4  of  this  document.      It  should  be  reiterated,    that  only  those 
groups  which  are  contained  in  sections  which  are  selected  for  the  Traffic 
Responsive  Mode  of  control  are  considered  by  Routine  RTSND  in  determin- 
ing subnetworks. 
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Figure  75.      Controllers  and  Links  in  UTCS  Network  Group  1 

125 


GROUT  2  MAP 


17 


15 


o 


EDMUNDS 


N 

A 


19 


461 


ie 


ft  I  - 

202  --^2l\-_  201         CALVERT 


'44 
1    \\20 


HALL 


23  > 
49\ 


22 


203 *-M23  J^£       w  PL 

48  -  -  «^V -^^^24 


25 


Q 


27 


WHITEHAVEN 


26 


Z 

o 


0 

it 


34TH 


"1 

38  IT  1 28 


205 

37 -*-' 


31 


©=#-0 


_35_ 
I  2    J— 204 

U 

'30 


33 


.32 


105  I  P 


35 


1    I34 

(104)       O 


371 


Dotted   Una   indicate!  first  g«n»ration   link 


36 
103]  N 

38 
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Figure  77.      Controllers  and  Links  in  UTCS  Network  Group  3 
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Figure  78.      Controllers  and  Links  in  UTCS  Network  Group  4 
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Figure  7  9.      Controllers  and  Links  in  UTCS  Network  Group  5 
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6.  3    UTCS/TANSTP  DATA  BASE  UPDATE  PROCEDURES 

This  section  provides  examples  of  data  base  changes  normally 
expected  to  be  encountered  by  the  traffic  engineer  to  accommodate  changes 
in  the  traffic  signal  network  to  be  controlled  by  the  UTCS/TANSTP  soft- 
ware system.     These  examples  are  not  intended  to  be  all  inclusive  of  every 
change  which  may  be  encountered.      For  example,    changes  required  of  the 
software  to  drive  a  wall  map  which  has  been  modified  are  not  covered.      It 
is  recommended  that  changes  of  this  type  be  left  to  the  skilled  programmer/ 
analyst  because  of  their  complexity.     The  specific  examples  given  here 
cover  the  following  common  changes  in  the  traffic  signal  network: 

1)  Addition  of  a  first  generation  link. 

2)  Addition  of  a  second  generation  link. 

3)  Addition  of  a  controller. 

4)  Change  in  group  assignment  for  a  controller. 

5)  Change  in  section  assignment  for  a  controller. 

All  data  base  arrays  referred  to  in  the  following  subsections  are 
defined  in  Tables  23  through  27. 
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6.  3.  1     Procedures  for  Adding  a  First  Generation  Link 

The  procedures  for  inserting  an  additional  first  generation  link  are 
as  follows: 

1)  Determine  section  in  which  the  link  is  to  be  added. 

2)  Assign  a  number  to  the  link.     Be  careful  that  this  num- 
ber is  not  already  assigned  to  another  link. 

3)  Increase  the  number  of  links  in  the  system,   NUMLNK, 
by  unity  in  Routine  RTNY. 

4)  Insert  the  link  number  in  the  section  link  array, 
SECTLKN,   of  Routine  RTNY.     Remember  that  the 
link  numbers  entered  in  this  array  are  grouped  by 
section.     Therefore  care  must  be  taken  to  insure  that 
the  new  link  is  inserted  in  the  section  to  which  the  new 
link  is  assigned.     Also  remember  that  the  entries  in 
this  array  are  zero  based.     That  is,    Link  1  is  entered 
as  a  0,    Link  2  as   1,    and  so  on. 

5)  Expand  the  number  of  links  in  the  section  to  which  the 
new  link  belongs  through  adjusting  the  section  starting 
link  index  array,    LINKSI,   in  Routine  RTNY. 
Remember  that  this  array  is  zero  based. 

6)  Use  the  same  procedure  as  4)  in  updating  the  SECLKN 
array  in  Subroutine  PTNRAD  of  the  off-line  pattern 
program,    PATGEN.      (See  Section  7.  1  for  description 
of  PATGEN.  )    The  array  SECLKN  is  one  based. 

7)  Use  the  same  procedure  as  5)  in  updating  the  arrays 
LNKST  and  LNKEND  in  Subroutine  PTNRAD  of 
Program  PATGEN.     These  arrays  are  the  link  start- 
ing index  and  the  link  ending  index,    respectively,    for 
each  section.     These  arrays  are  one  based. 

8)  Update  the  IBYTE  array  of  Subroutine  PTNRAD  of  the 
PATGEN  program.     This  array  has  an  entry  for  each 
section  of  controllers  in  the  system.      The  first  entry 
is  for  Section  1,   the  second  for  Section  2,   and  so  on. 
Each  entry  gives  the  length  of  the  pattern  data  for  the 
section  in  terms  of  number  of  computer  words.     The 
entry  corresponding  to  the  section  to  "which  the  new 
link  is  associated  should  be  increased  by  unity.     The 
reader  should  consult  Section  7.  1  for  more  detailed 
information  on  updating  the  data  arrays  of 
Subroutine  PTNRAD. 
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9)       Update  the  appropriate  entry  in  the  LFDPN  array  of 
Routine  RTNY  to  be  consistent  with  the  IBYTE  array. 
Like  the  IBYTE  array,    each  entry  in  the  LFDPN  array 
gives  the  length  of  the  pattern  data  for  each  section  of 
controllers.      Unlike  the  IBYTE  array,    however, 
LFDPN  gives  this  length  in  number  of  bytes.      (The 
number  of  bytes  is  four  times  the  number  of  words.  ) 

10)  Update  the  PATGEN  data  deck  to  include  historical 
volume  and  occupancy  for  the  new  link  for  each  man- 
ual and  time- of- day  pattern. 

11)  Determine  the  controller  number  to  which  the  new  link 
is  associated  and  update  the  controller  link  array, 
CONTLN,    and  the  link  controller  array,    LNKCON,    in 
Routine  RTNY.      These  are  zero  based  arrays.     If  the 
link  is  not  a  critical  link,    i.  e.  ,    it  has  only  one  detec- 
tor,   it  should  be  the  last  entry  in  the  CONTLN  array 
for  the  controller  to  which  it  is  associated.      The  pro- 
cedure for  critical  links  will  be  described  later. 

12)  Update  the  link  starting  index  array,    LSI,    in 
Routine  RTNY,    for  all  controllers  having  instrumented 
approaches  and  having  numbers  above  the  controller 
number  to  which  the  new  link  is  associated.      Each  entry 
in  LSI  for  these  controllers  should  be  increased  by 
unity. 

13)  Insert  entries  into  the  following  arrays  of  Routine  RTNY 
which  describe  the  characteristics  of  the  new  link: 

LINKDI  -   Link  direction. 

LNKPT  -   Phase  of  controller  to  which  link  is 
associated. 

14)  Assign  a  detector  number  to  each  new  detector  asso- 
ciated with  each  link.     Insure  that  these  detector  num- 
bers are  not  already  assigned.      Insert  the  new  link 
number  into  the  detector  link  array,    DWL,    of 
Routine  RTNY  for  each  new  detector.      The  array  DWL 
is   sequential  with  respect  to  detector  number.      That  is, 
the  first  entry  into  DWL  corresponds  to  Detector   1,    the 
second  corresponds  to  Detector  2,    and  so  on.      The  link 
numbers  entered  into  DWL  are  zero  based. 

15)  Based  upon  the  number  of  new  detectors  assigned  to 
the  new  link,    update  the  NDALNK  and  NDOL  arrays 
accordingly.      These  arrays  are  contained  in 
Routine  RTNY  and  entries  are  sequential  with  respect 
to  link  number. 
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16)  Place  appropriate  entries  into  the  DWLP  array  of 
Routine  RTNY  for  each  new  detector.     This  array  is 
sequential  with  respect  to  detector  number. 

17)  Increase  the  value  of  the  parameter  NUMVED  in 
Routine  RTNY  by  the  number  of  detectors  added. 

18)  If  the  new  link  is  not  a  critical  link,    i.  e.  ,    it  has  less 
than  two  detectors  on  it,   the  necessary  updates  are 
now  complete.      The  procedures  of  Sections  8.  2.  2  and 
8.  2.  3  should  be  used  to  assemble  and  the  software 
system.      (The  PATGEN  source  deck  requires  assem- 
bling and  a  new  PATGEN  binary  save  tape  is  required 
to  be  generated.  )    If  the  new  link  is  a  critical  link, 

i.  e.  ,    it  has  more  than  one  detector,   the  following 
additional  steps  are  required. 

19)  If  the  new  link  is  a  critical  link  and  the  controller  to 
which  it  is  associated  has  no  critical  links  in  the  cur- 
rent network  configuration,   the  following  arrays  in 
Subroutine  PTNRAD  require  updating  in  addition  to 
the  arrays  IBYTE,    LNKST,    LNKEND,   and  SECLKN: 

ICPOS  -  Starting  byte  position  in  section  pat- 
tern array  for  each  controller. 

HISTLOC  -  Starting  byte  position  in  section 
pattern  array  for  historical  volume 
and  occupancy  data  corresponding  to 
lowest  numbered  link  in  section. 

The  reader  should  refer  to  Section  7.  1  for  details  on 
making  the  updates  to  ICPOS,   HISTLOC,    and  IBYTE. 

20)  Update  the  LFDPN  array  of  Routine  RTNY  to  be  con- 
sistent with  IBYTE. 

21)  The  array  giving  the  number  of  critical  links  for  each 
controller,    NQL,    requires  updating.      The  entry  in  this 
array  corresponding  to  the  controller  to  which  the  new 
link  is  associated  requires  that  it  be  incremented  by 
one.     This  array  is  located  in  Routine  RTNY. 

22)  If  the  new  link  is  a  critical  link,    disregard  the  pro- 
cedure concerning  the  array  CONTLN  in  Step  11) 
above  and  use  the  following  rules  to  update  array 
CONTLN: 
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a)  The  entries  in  the  CONTLN  array  for  a  given 
controller  should  first  list  all  critical  links 
associated  with  the  controller.      The  critical 
links  are  then  followed  by  the  noncritical  links 
associated  with  the  controller  if  such  links 
exist. 

b)  The  order  of  the  critical  link  entries  into  the 
array  CONTLN  for  a  given  controller  depend 
upon  the  controller  phase  to  which  each  link  is 
associated.     A-Phase  links  are  listed  first, 
B- Phase  links  are  listed  next,    and  finally  the 
C- Phase  links  are  listed.      No  more  than  two 
critical  links  may  be  associated  with  A-  and 
B- Phases  and  no  more  than  one  critical  link 
may  be  associated  with  C- Phase. 

23)       The  entries  in  the  array,    LDSET,    corresponding  to 
the  controller  to  which  the  new  link  is  associated 
require  updating  using  the  rules  listed  below.      The 
array  LDSET  contains  four  bytes  (one  word)  for  each 
controller.      The  data  entries  in  each  byte  depend  upon 
the  number  of  critical  links  associated  with  each  con- 
troller phase  as  follows: 

Number  of  Critical  Links 
per  Phase LDSET  Entries  for   Controller 

A- Phase  B- Phase  C-  Phase         Byte   0         Byte   1  Byte  2         Byte  3 

1  1  0  0  10  0 

1  1  10  10  2 

2  1 
2  1 
1                          2 

1  2 

2  2 

2  2 

From  the  above  table,    it  is  apparent  that  each  byte  entry 
in  LDSET  corresponds  to  a  controller  phase  as  follows: 


0 

1 

2 

0 

0 

1 

.  1 

2 

0 

3 

0 

0 

1 

2 

0 

1 

0 

1 

2 

3 

0 

1 

2 

3 

0 

1 

1 

2 

3 

4 

135 


Byte  Controller  Phase 


A2 

Bl 

B2 

Cl 

A  value  of  zero  entered  into  any  byte  of  LDSET  indi- 
cates that  no  critical  link  is  associated  with  that  par- 
ticular controller  phase.     A  nonzero  entry  indicates 
how  much  LSI  should  be  incremented  in  order  to 
retrieve  the  critical  link  number  associated  with  that 
particular  phase  from  the  CONTLN  array.      LSI  is  a 
zero  based  array  and  points  to  the  link  entry  in  the 
CONTLN  array  associated  with  Phase  A,. 

The  LDSET  array  is  contained  in  Routine  RTNY. 

24)  If  the  new  link  has  a  corresponding  second  generation 
link,   the  entry  in  the  1GLNK  array  corresponding  to 
the  second  generation  link  number  should  be  changed 
to  reflect  the  new  first  generation  link.     The  1GLNK 
array  is  one  based  and  is  contained  in 

Subroutine  LLGTHF. 

25)  The  necessary  updates  are  now  complete.      The  pro- 
cedures of  Sections  8.  2.  1,    8.  2.  2,    and  8.  2.  3  should 
be  used  to  assemble  and  link  the  software  system. 
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6.  3.  2    Procedures  for  Adding  a  Second  Generation  Link 

The  procedures  for  adding  a  second  generation  link.are  as  follows: 

1)  Determine  the  group  number  to  which  the  new  link  is 
associated. 

2)  Make  an  entry  into  the  array,    LMNO,    for  this  link. 
This  array  is  contained  in  Subroutine  LINKD  and  is 
ordered  by  the  group  number  to  which  each  link  is 
associated.     That  is,    entries  for  links  associated  with 
Group  1  appear  first,    Group  2  links  next,    and  so  on. 
Note  that  inserting  data  for  a  new  link  in  array  LMNO 
implicitly  renumbers  all  subsequent  second  generation 
links.     However,   the  software  in  Routine  LSTSQS  auto- 
matically accounts  for  this  implicit  renumbering  and 
the  analyst  need  not  be  concerned  about  it. 

The  array  LMNO  contains  four  bytes  of  data  for  each 
link.     Byte  0  contains  the  second  upstream  controller 
number,    Byte   1  contains  the  first  upstream  controller 
number,   Byte  2  contains  the  first  downstream  control- 
ler number,    Byte  3  contains  the  second  downstream 
controller  number.     The  reader  should  consult 
Figure  10  of  Section  3.  5  for  the  meaning  of  first  and 
second  controller  numbers. 

3)  Entries  for  the  new  link  should  be  inserted  into  the 
following  arrays: 

1GLNK,    LENGTH,    IALPH,    JALPH,   and  LFZE 

Like  LMNO,   these  arrays  are  ordered  by  the  group 
number  to  which  each  link  is  associated.      Care  should 
be  exercised  to  enter  the  new  data  into  each  of  these 
arrays  at  locations   corresponding  to  the  new  entry  into 
the  LMNO  array. 

4)  The  arrays  N2GCL  and  2GCLSI  need  to  be  updated  to 
reflect  the  insertion  of  new  second  generation  link. 

5)  A  precautionary  check  should  be  made  to  insure  that 
the  current  dimensions  of  the  link  oriented  data  are 
not  exceeded  in  Routine  LSTSQS.      The  current  dimen- 
sions are  set  to  175  and  must  accommodate  all  real 
and  continuity  links  for  the  largest  subnetwork  which 
can  be  formed.     The  reader  should  refer  to  Section  3.  5 
for  a  discussion  of  continuity  links.     If  the  current 
dimensions  are  exceeded,   they  must  be  changed  to 
accommodate  all  network  links. 
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6)       The  necessary  updates  for  adding  a  second  generation 

link  are  now  completed.     The  procedures  of  Section  8.  2.  1 
should  be  used  to  reassemble  and  link  the  software 
system. 

Before  closing  this  subsection  one  final  point  is  in  order.     This  point 
is  that  space  for  future  links  can  be  saved  in  the  data  base  by  inserting 
'dummy'  links  in  the  arrays  LMNO,    1GLNK,    LENGTH,    IALPH,    JAL'PH, 
and  LFZE.     A  dummy  link  is  denoted  by  entering  zero  into  each  byte  of  the 
LMNO  array  corresponding  to  the  dummy  link.     The  dummy  links  will  be 
deleted  from  the  network  by  Routine  LSTSQS.     However,    in  order  for  this 
deletion  logic  to  work  properly,   a  nonzero  entry  must  appear  in  the  ele- 
ments of  the   1GLNK  array  corresponding  to  each  dummy  link.     If  this  pro- 
cedure is  not  followed,  the  Traffic  Responsive  traffic  signal  timing  plans 
will  not  be  generated  correctly. 
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6.  3.  3     Procedures  for  Adding  a  Controller 

The  procedures  for  inserting  an  additional  controller  are  as  follows 

1)  Assign  a  number  to  the  controller.     Be  sure  that  this 
number  has  not  already  been  assigned. 

2)  Determine  the  section  to  which  the  new  controller 
belongs. 

3)  Update  the  CTLSEC  and  CTLSYS  arrays  of  Routine  RTNY 
to  include  the  new  controller.     These  arrays  have  one 
bit  for  each  controller.     The  bit  corresponding  to  the 
new  controller  should  be  set  to   1. 

4)  Update  the  proper  element  of  the  array  MC  of 
Routine  RTNY.      This  array  lists  the  number  of  con- 
trollers in  each  section. 

5)  Update  the  number  of  controllers  in  the  system  by 
incrementing  the  parameter  NUMCTL  of  Routine  RTNY. 
(Note:    This  may  not  be  necessary  if  one  of  the  available 
dummy  controller  entries   reserved  in  the  current  soft- 
ware is  used  for  the  new  controller.     If  a  dummy  con- 
troller slot  is  used  for  the  new  controller,    the  controller 
number  must  be  deleted  from  the  nonexistent  controller 
array  NOCONT,    and  the  number  of  nonexistent  control- 
lers,   NONCON$,   must  be  decremented  by  one.      The 
entry  in  NUMCTL  includes  the  number  of  actual  and 
dummy  controllers.      NOCONT  and  NONCON$  are  con- 
tained in  Routine  RTNK.  ) 

6)  Insert  the  new  controller  into  the  section  controller 
array,   SECCONT.     The  controllers  are  grouped  by  the 
section  to  which  they  are  assigned  in  this  array.     Also 
update  the  section  controller  starting  index  array, 
SECCONSI,    to  reflect  the  fact  that  the  number  of  con- 
trollers in  one  section  has  changed  and  therefore  the 
starting  index  for  the  sections  subsequent  to  this   sec- 
tion must  be  increased  by  one.      The  SECCONT  and 
SECCONSI  arrays  are  contained  in  Routine  RTNY  and 
are  zero  based. 

7)  If  the  new  controller  is  semiactuated,   the  bit  corre- 
sponding to  this  controller  must  be  set  to  zero  in  the 
flagword  SEMMSK  of  Routine  RTNY. 

8)  Update  the  arrays  of  Routine  RTNY  describing  the  con- 
troller characteristics.     These  are  as  follows: 

INTERV2,   INTERVH,    K3PH,    NUMVAR,   and 
VARINT 
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9)      Update  the  array,   LFDPN,    in  Routine  Y  to  account  for 
the  length  of  the  pattern  data  changing  as  a  result  of  the 
new  controller  and  its  associated  cycle  timing  data. 

10)  Update  the  following  arrays  in  the  PTNRAD  subroutine 
of  the  off-line  program,    PATGEN: 

CONSEC,   ICPOS,    HISTLOC,   IBYTE. 

The  reader  should  consult  Section  7.  1  for  the  procedures 
to  be  used  in  updating  these  arrays. 

11)  Update  the  PATGEN  data  deck  to  include  phasing  data, 
variable  interval  data,  cycle  length,  offset,  and  entry 
interval  data  for  the  new  controller. 

12)  Update  the  ABCEND  and  ABCSTRT  arrays  of 
Subroutine  LLGTHF  to  reflect  the  signal  phasing  of  the 
new  controller. 

13)  If  the  new  controller  is  not  to  be  controlled  by  the 
TANSTP  MICRO  loop  algorithm,    LOCAL,    enter  a 
zero  in  the  element  of  the  array  LOCFLG  correspond- 
ing to  the  new  controller.     This  array  is  contained  in 
Subroutine  LINKD. 

14)  If  the  new  controller  has  no  instrumented  approaches 
and  is  not  to  be  controlled  by  the  second  generation 
software  in  the  Traffic  Responsive  Mode,   all  necessary 
updates  have  now  been  made.      The  procedures  of 
Sections  8.  2.  1,    8.  2.  2,   and  8.  2.  3  should  be  used  to 
reassemble  and  relink  the  software  system.      (Note:    In 
certain  instances  it  may  not  be  desirable  to  control  a 
controller  under  the  Traffic  Responsive  Mode  of  con- 
trol.     Such  instances  are  an  isolated  controller  not 
attached  to  the  traffic  signal  network  or  a  set  of  con- 
trollers which  have  no  instrumentation  associated 

with  them.     If  the  above  procedures  are  used  to  insert 
these  controllers  into  the  data  base,   the  software  has 
been  designed  so  that  these  controllers  will  run  under 
the  Time-of-Day  Mode  of  control  if  the  operator  selects 
the  Traffic  Responsive  Mode  for  the  section  to  which  the 
controllers  are  associated.  ) 

15)  If  the  new  controller  has  instrumented  approaches  asso- 
ciated with  it,  the  procedures  of  Section  6.  3.  1  should  be 
used  to  insert  the  new  links  before  implementing 

Step  14),    above. 
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16)  If  the  new  controller  has  critical  links  associated  with 
it,    and  it  is  desired  that  the  new  controller  be  a  critical 
intersection  controller,   the  following  arrays  require 
updating  before  the  procedure  of  Step  14)  is   implemented: 

CICSCT,    CICSYS 

These  arrays  are  in  Routine  RTNY  and  have  one  bit  per 
controller.      The  bits  associated  with  the  new  controller 
should  be  set  to  one  if  it  is  desired  that  this  new  control- 
ler be  a  critical  intersection  controller. 

17)  If  the  new  controller  is  to  be  controlled  by  the  second 
generation  software  in  the  Traffic  Responsive  Mode  of 
control,   the  following  procedures  should  be  used  in 
addition  to  those  of  1)  through  16). 

18)  Establish  the  group  number  to  which  the  new  controller 
is  to  be  assigned.  This  group  number  assignment  is  to 
be  reflected  in  the  following  arrays  of  Subroutine  LINKD: 

CGRPN,  GCONT,  GCONTSI,  GRPNO,  NCIGRP. 

19)  Establish  the  second  generation  link  numbers  associated 
with  the  new  links  which  attach  the  new  controller  to  the 
traffic  signal  network.     Use  the  procedures  of 
Section  6.  3.  2  to  insert  these  new  second  generation 
links  into  the  data  base. 

20)  If  the  new  controller  is  to  be  controlled  by  the  TANSTP 
MICRO  loop  algorithm,    LOCAL,   the  second  generation 
link  numbers  associated  with  each  phase  should  be 
inserted  into  the  array  LOCDAT  of  Subroutine  GOMTRY. 
The  reader  should  consult  Figure  14  of  Section  3.  8  to 
determine  the  order  in  which  these  links   should  be 
entered  into  this  array.     The  array  LOCFLG  should  be 
updated  to  account  for  any  new  positioning  of  the  entries 
in  LOCDAT  for  each  controller  as  a  result  of  adding  the 
new  links  to  LOCDAT. 

21)  If  the  new  controller  is  to  be  controlled  by  the  TANSTP 
MICRO  loop  algorithm,    LOCAL,   the  following  arrays 
should  be  updated  to  include  the  new  controller  before 
implementing  Procedure  14): 

ICGSI,    INCG,    and  NICIGP. 
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6.3^4    Procedures  for  Changing  Group  Assignment  for  a  Controller 

The  procedures  for  changing  the  group  to  which  a,  controller  is 
assigned  are  as  follows: 

1)  The  following  arrays  require  modification; 

GCONT,    GCONTSI,   GRPNO,   ICGSI,   INCG, 
NCIGRP,    NICIGP,   N2GCL,    2GCLSI. 

2)  If  the  controller  is  on  group  interface  boundary  between 
two  groups,  the  following  arrays  in  Routine  INTFC 
require  updating: 

INTN,    INTN2,    LINKN,  NINTF 

3)  The  procedures  of  Section  8.  2.  1  should  be  used  to 
reassemble  and  relink  the  software  system. 
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6.  3.  5     Procedures  for  Changing  Section  Assignment  for  a  Controller 

The  procedures  for  changing  the  section  to  which  a,  controller  is 
assigned  are  as  follows: 

1)  Employ  Procedures    1)  and  2)  of  Section  6.  3.4. 

2)  Update  the  following  arrays  in  Subroutine  PTNRAD  of 
the  off-line  program  PATGEN: 

CONSEC,   ICPOS,    HISTLOC,   IBYTE,    LNKST, 
LNKEND,   SECLKN. 

3)  Update  the  following  arrays  in  Routine  RTNY: 

CONSEC,    CICSCT,    CTLSEC,    LFDPN,    LINKSI, 
NC,   SECCONSI. 

4)  If  the  controller  is  on  a  section  interface  boundary 
between  two  sections,    update  the  following  arrays  in 
Routine  INTFC: 

INTNS,   INTN2S,    LINKNS,    NGRPIS,    NINTFS. 

5)  Employ  the  procedures  of  Sections  8.  2.  1,    8.  2.  2, 
and  8.  2.  3. 
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OFF-LINE  SUPPORT  PROGRAMS 


There  are  several  off-line  programs  and  card  decks  associated  with 
the  UTCS/TANSTP  software  system  which  are  required  to  initialize  the 
system  or  to  dump  data  collected  during  system  operation.      These  pro- 
grams and  decks  are  described  in  this   section.     A  list  of  off-line  programs 
and  data  is  given  in  Table  29.     The  form  of  the  source  is  also  given  in  this 
table. 

Table  29.     Off- Line  Support  Programs 


Program 
PATGEN  program 
PATGEN  data 

Predictor  coefficient  generator  (PARAM) 
Predictor  file  allocator 
Predictor  initialization  data 
Surveillance  tape  dump 
Surveillance  data 

Link  and  load 
System  save 


Source 

Binary  tape 

Card 

Card 

Card 

Tape 

Card 

Tape,    (generated  during 
real-time  execution) 

Card  deck  and  COC  tape 

Card 


7.1     PATGEN  PROGRAM 

The  PATGEN  program  is  used  to  generate  and  store  fixed  controller 
timing  parameter  sets  on  the  system  Rapid  Access  Disc  (RAD).     These 
fixed  patterns  are  capable  of  being  selected  for  implementation  through  the 
manual  control  panel  by  selecting  the  Manual  or  Time-of-Day  Mode.     The 
Time- of- Day  pattern  fixed  interval  data  is  also  used  in  the  Traffic 
Responsive  Mode  as  described  in  Section  2.  2. 

The  PATGEN  program  is  documented  in  Section  4.  5  of  Reference  4. 
As  described  in  Section  6.  3,    several  data  arrays  need  to  be  changed  in 
Subroutine  PTNRAD  of  this  program  if  the  network  configuration  is 
changed.     The  array  names,   their  definitions,    and  the  procedures  to  be 
used  to  determine  the  values  to  be  entered  are  given  in  the  following  sub- 
sections of  this  document. 
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7.  1.  i     PATGEN  Program  Data  Arrays 

The  array  names  and  their  definitions  are  as  follows: 

CONSEC   -    The  section  number  to  which  each  controller  is 
assigned.     An  entry  of  99  indicates  that  the  con- 
troller does  not  exist. 

HISTLOC  -  Byte  starting  index  in  pattern  data  array  for  each 
section  of  controllers.      The  starting  index  points 
to  the  byte  at  which  the  historical  volume  data 
begins. 

IBYTE  -         Number  of  words  of  pattern  data  for  each  section. 

ICPOS  -         Byte  starting  index  in  pattern  data  array  for  each 
controller.      The  starting  index  points  to  the  byte 
in  pattern  data  array  of  the  section  to  which  the 
controller  is  associated. 

LNKST  -        Position  in  SECLKN  array  which  contains  the 
first  link  number  in  each  section. 

LNKEND  -    Position  in  SECLKN  array  which  contains  the  last 
link  number  in  each  section. 

NSECM1  -     Total  number  of  sections  of  controllers  in  system 
minus  one.  . 

SECKLN  -     List  of  link  numbers  in  system.     The  entries  are 
grouped  by  section.     That  is  Section  1  links  are 
listed  first,    Section  2  second,    and  so  on. 

The  entries  to  the  CONSEC,    LNKST,    LNKEND,    NSECM1,    and 
SECKLN  arrays  are  straightforward.     However,   the  entries  to  ICPOS, 
HISTOC,    and  IBYTE  arrays  are  not  simply  determined. 

Before  giving  the  procedures  for  calculating  the  entries  for  these 
latter  arrays,   the  reader  should  review  Figure  2.  24.  2-2  on  Page  2.  24-4 
of  Reference  4.     One  such  pattern  data  array  is  reserved  for  each  section 
of  controllers  in  the  system. 

From  this  figure,   the  entry  for  IBYTE  for  Section  i  is  computed  as: 

IBYTE.  =  8  *  Number  of  controllers  in  Section  i  +  7  *  number 
of  Critical  Intersection  controllers  in  Section  i  + 
Number  of  first  generation  links  in  Section  i. 
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The  entry  for  HISTLOC  for  Section  i  is  computed  as 

HISTLOC.  =   1  +  4  *  (IBYTE.  -  Number  of  first  generation  links  in 
Section  i) 

The  value  of  the  entry  in  ICPOS  and  the  entry  index  in  ICPOS  for  the 
nth  controller  in  the  CONSEC  array  is  computed  as: 

n-  1  n- 1 


k=l 


■where 


;th 


-ICPOS..  is  the  jtn  entry  for  Section  i 

i       =  is  the  value  of  the  entry  in  the  rfih  position  of  CONSEC 
k  is  the  kth  entry  in  CONSEC 

Pk  =  0  if  CONSECk  4  i 

P,    =  3  2  if  CONSEC,   —  1  ^and  controller  ,  is  not  a  Critical 
Intersection  controller 

P     =  60  if  CONSEC,    =  i  and  controller  ,    is  a  Critical  Intersection 
controller 

Qk  =  1   if  CONSECk  =  i 

Q,    =  0  if  CONSEC,    d  i 

7.2    SURVEILLANCE  DATA  DUMP  PROGRAM 

This  program  .is  used  to  reaxl  the  5-minute  surveillance  data  tape  and 
write  the  contents  of  the  tape  to  the  line  printer.      The  data  are  printed  in 
the  following  order  for  each  5-minute  period  for  which  data  were  collected. 

Link  number,   link  fail  flag,    aver-age  link  volume  in  vehicles  per  hour, 
average  link  speed  in  miles  per  hour,   average  link  occupancy  in  percent, 
free  flow  detector  (Q2  detector')  :fail  flag,    free  flow  line  volume  in  vehicles 
per  hour,    free  flow  link  speed  in  miles  per  hour,    free  flow  link  occupancy 
in  percent,    and  one  blank  parameter. 

7.  3    PREDICTOR  FILE  INITIALIZATION  PROGRAM 

This  program  is  used  to  initialize  the  predictor  files  described  in 
Section  3.  3  with  the  data  computed  by  the  Predictor  Parameter  Generation 
program.      The  initialization  program  is  used  in  conjunction  with  the  data 
tape  generated  by  the  Parameter  Generation  program.      The  predictor  files 
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require  initialization  only  if  for  some  reason  the  contents  of  the  RAD  are 
destroyed.      The  normal  operating  procedure  is  to  use  the  predictor  file 
data  from  the  preceding  day.     This  data  is  automatically  available  if  a 
binary  save  of  the  RAD  was  made  after  the  system  was  shutdown  on  the 
previous  data  and  the  system  is  booted  in  from  the  binary  tape  prior  to 
bringing  the  system  on-line.      The  procedure  for  making  a  binary  save  is 
contained  in  Section  4.  3  of  Reference  4.     The  procedure  for  booting  the 
system  from  tape  is  given  in  Section  4.  1.  2.  2  of  Reference  3. 

7.4    PREDICTOR  PARAMETER  GENERATION  PROGRAM  (PARAM) 

The  objective  of  the  parameter  generation  program  is  to  compute  the 
fourier  series  for  volumes  and  speeds  for  selected  links  and  create  a  tape 
containing  this  data. 

Program  PARAM  computes   Fourier  series  for  twelve  links  at  a  time. 
For  each  set  of  links,    volume  and  speed  data  is  extracted  from  the  input 
tape  and  stored  in  an  internal  array.     Because  of  the  uncertainties  in  the 
input  data,    all  adjacent  volume  data  points  that  are  identical  are  elim- 
inated from  this  array.      After  this  clean-up  has  been  performed, 
Subroutine  FORIER  is  called  to  estimate  the  Fourier  coefficients  for  each 
link.     In  order  to  insure  that  stray  data  points  will  not  distort  the  param- 
eter estimation,   all  data  points  that  are  more  than  three  standard  devia- 
tions from  the  Fourier  series  fit  are  eliminated  from  the  internal  array 
and  the  Fourier  coefficients  are  reestimated,    via  another  call  to  FORIER. 
The  Fourier  estimates  of  volumes  and  speeds  are  then  computed  and  stored 
in  an  internal  array  for  subsequent  output  to  tape. 

The  hierarchy  of  subroutines  for  the  parameter  generation  system 
is  shown  in  Figure  80. 

The  Fourier  coefficients  are   estimated  via   regression  techniques. 
Subroutine  FORIER  computes  the  quantities. 


and 


Sin  (2irit/k) 

Cos  (2-rrit/k) 

for  i  =  1,    6  and  all  data  points. 

These  twelve  quantities  are  then  passed  as  the  independent  variables  to 
Subroutine  MLTREG  along  with  volume  or  speed  as  the  dependent  variable. 

Subroutine  MLTREG  is  a  generalized  multiple  regression  package 
that  simultaneously  estimates  regression  coefficients  for  m  independent 
variables  as  a  function  of  n  dependent  variable:    as  follows: 
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FORIER 
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MEMS  T I 


BETA 


Figure  81.     Parameter  Generation  Program  -  Hierarchy  of  Subroutines 
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Let  p-;j  be  the  i.th  data  point  of  dependent  variable  j.  Let  q^  be  the 
i"1  data  point  of  independent  variable  j.  Let  pj  be  the  mean  of  dependent 
variable  j  and  q-  be  the  mean  of  independent  variable  j. 

The  normalized  data  are  determined  from 


x..   =  p. .  -  p. 
1J  1J  J 


v..   =  q..   -  q. 

ij  ij  J 


The  regression  model  is  then, 


where 


X.  =  A  Y. 


X.  and  Y.  are  the  vectors 
1  l 


X.  = 

l 


Xil 


x. 


12 


in 


Y.  = 


y 


il 


12 


Y: 


in 


A  is  an  n  y  n  matrix.      The  expected  value  of  every  element  of  Xj  is  zero 
since  X^  represents  a  vector  of  normalized  residuals. 

The  matrix  A  is  determined  as  follows: 

Let  the  vector  Z.  be  formed  by  uniting  the  vectors  X.  and  Y. 

1  .    7  to  j  x 


z.  = 

1 


X. 
1 

Y. 


The  elements  of  Zj  are  jointly  distributed  according  to  a  multivariate  nor- 
mal distribution  with  zero  mean.      The  covariance  matrix  for  Z^  is  E, 
where 


E  =  E 


Kz?} 
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and  E  is  the  symbol  for  expection.      The  £  matrix  may  be  partitioned  into 
the  matrices  v  ^m?'   ^21'   and  £?2  as  ^°^ows: 


S  = 


E 


11 


'21 


v12 

y22 


where  ?,.  .   is  the  covariance  matrix  for  X.  and  £__  is  the  co variance  matrix 

for  Y.. 
1 

Since  X^  and  Y^  are  correlated,   the  generated  values  of  X^must  be 
distributed  according  to  the  multivariate  conditional  distribution  for  X^, 
given  Y-.      The  expected  value  of  X.,    given  Y.  is 

1  J.  X 


E{Xi>   Yi}  =  ^12S22Yi 


The  matrix  A  is  related  to  these  covariance  matrices  as: 


A  "  y12  S22 


Estimates  of  the  covariance  matrices  may  be  obtained  from  the  following 
relationships : 


*ii=sii  =  xixi 


£.*->  ~  ^  4 1  -  X.  Y  . 
12  12  ii 


21  21  11 


22         22  11 


Subroutine  BETA  estimates  the  above  covariance  matrices  and 
Subroutine  GAMMA  computes  the  matrix  A.     Subroutine  MINV  (see  IBM 
Scientific  Subroutine  Package)  is  employed  to  compute  the  inverse  of  "Zyr 

The  Program  PARAM  is  shown  in  Figure  82,   Subroutine  FORIER  in 
Figure  83,    Subroutine  MLTREG  in  Figure  84,   Subroutine  BETA  in  Figure  85, 
Subroutine  GAMMA  in  Figure  86,   Subroutine  MEAN  in  Figure  87, 
Subroutine  MEMSET  in  Figure  88,   and  Subroutine  MEMSTI  in  Figure  89. 
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Figure  82.      Program  PARAM 
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Figure  82.     Program  PARAM  (Continued) 
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Figure  82.     Program  PARAM  (Continued) 
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Figure  82.     Program  PARAM  (Continued) 
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Figure  82.     Program  PARAM  (Concluded) 
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Figure  83.     Subroutine  FORIER 
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Figure  84.     Subroutine  MLTREG 
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Figure  84.     Subroutine  MLTREG  (Concluded) 


158 


C  BETA  ) 


SL 


11 


[X  X1]    /   N 


12 


[X  YX]    /   N 


S21   =    [Y  X   ]    /   N 


S22  =   [Y  Y   ]    f  N 


T7 

f        RETURN     J 


Figure  85.     Subroutine  BETA 
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Figure  86.     Subroutine  GAMMA 
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Figure  87.     Subroutine  MEAN 
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Figure  88.     Subroutine  MEMSET 
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Figure  89.     Subroutine  MEMSTI 
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7.  5    BINARY  SAVE  DECK 

The  Binary  Save  Deck  is  used  to  save  the  content?  of  the  RAD  on 
magnetic  tape.     The  deck  consists  of  the  following  Job  Control  Lanaguage 
cards.     The  reader  should  consult  the  XDS  RBM  Reference  Manual  for 
definitions  of  the  JCL  commands. 

!  JOB 

!  PAU  SYC 

!  RAD  EDIT 

:  SAVE  ALL 

!FIN 

This  deck  should  be  used  at  the  end  of  operation  for  each  day  to 
insure  that  the  refined  prediction  estimates  of  volume  and  speed  which 
are  generated  each  day  will  be  available  for  the  next  days  operation. 

7.  6    SOFTWARE  SYSTEM  LINK  AND  LOAD  DECK 

The  Software  System  Link  and  Load  Deck  is  used  to  link  the 
Relocatable  Object  Modules  (ROM)  to  form  the  real  time  program 
KESSMANN  and  load  it  onto  the  FP  file  of  the  RAD.     It  also  constructs 
the  overlay  structure  shown  in  Figure  4.     This  deck  is  to  be  used  after 
any  of  the  routines  or  subroutines  of  any  of  the  files  listed  in  Table  6  are 
updated.     The  deck  consists  of  the  JCL  commands  listed  below.     The 
reader  should  consult  the  XDS  RBM  Reference  Manual  for  a  definition  of 
these  commands. 

!  JOB 

!  PAU  SYC 

JRADEDIT 

:  DELETE  (FIL,  FP,  KESSMANN) 

:  SQUEEZE  ALL 

:  ALL  (FIL,  FP,  KESSMANN),    (FOR,  B),    (RSI,  30),    (FSI,  2000) 

IOLOAD  (MAP.ALL),    (FORE,  1A00),    (TEMP,  1000),    (FILE,  FP, 

KESSMANN); 

:  (TASK,  9),    (UDCB,  10) 
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ROOT  (FIL,  D4,  LOCAL,  EOD),    (DEV,  7TAE1,  PACK,  EOD); 
(FIL,  D4,  SUBRT 1 ,  EOD ) ; 
(FIL,  D4,SUBRT2,EOD); 
(FIL,  D4,  RTN5F,  EOD); 
(FIL,  D4,UTCS,EOD),    (ENTRY,  RTNY) 
SEG  (LINK,  1,  ONTO,  0),    (FIL,  D4,  LSQREAL,  EOD) 
SEG  (LINK,  2,  ONTO,  0),    (FIL,  D4,  RTSND,  EOD) 
SEG  (LINK,  3,  ONTO,  0),    (FIL,  D4,  PREDICT,  EOD) 
SEG  (LINK,  4,  ONTO,  0),    (FIL,  D4,  INTFC,  EOD) 
ASS  (M:DO,  LPA02),    (VFC) 
ASSIGN  (F:  108,  LPA 02),    (VFC) 
ASSIGN  (F:ll,D4,COEFF) 
ASSIGN  (F:12,D4,STATi) 
ASSIGN  (F:13,D4,STAT2) 
ASSIGN  (F:14,D4,STAT3) 
ASSIGN  (F:15,D4,STAT4) 
ASSIGN  (F:16,D4,STAT5) 
ASSIGN  (F:17,D4,STAT6) 
ASSIGN  (F:  18,  D4,  COR) 
!FIN 
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UTCS/TANSTP  SYSTEM  OPERATING  PROCEDURES  AND 
SOFTWARE  SYSTEM  UPDATE  PROCEDURES 


8.  1    UTCS/TANSTP  SYSTEM  OPERATING  PROCEDURES 

Most  operating  features  and  system  functions  supported  by  the  first 
generation  software  are  also  supported  by  the  TANSTP  software.     The 
user  should  consult  Reference  3  for  first  generation  operational  proce- 
dures.    Those  features  which  are  different  are  listed  below. 

1)  The  TANSTP  system  is  brought  into  execution  by 
keying  in  RUN  KESSMANN  on  the  teletype. 

2)  the  MACRO  loop  is  executed  every  5  minutes  on  the 
5-minute  mark  regardless  of  which  system  mode  is 
selected.     If  a  nontraffic  responsive  mode  is  selected, 
only  the  TANSTP  surveillance  and  prediction  pro- 
grams are  executed.     If  a  tape  (with  write  ring)  is 
mounted  on  Unit  7TAE1,   the  surveillance  data  is  writ- 
ten to  this  tape  every  5  minutes  on  the  5-minute  mark. 
(It  should  be  noted  that  the  first  generation  15-minute 
tape  is  still  written  every  15  minutes  on  the  quarter- 
hour  mark  if  a  tape  is  properly  mounted  on 

Unit  7TAE0.  ) 

3)  If  on  one  5-minute  pass,   a  traffic  responsive  pattern 
is  generated  and  implemented,    a  delay  is  built  into  the 
traffic  responsive  scheduling  logic  such  that  a  new  pat- 
tern will  not  be  generated  on  the  next  5-minute  mark. 
On  the  subsequent  5-minute  mark,    a  pattern  will  be 
generated  and  implemented  only  if  the  reoptimization 
decision  logic  of  Table  7  indicates  that  reoptimization 
should  occur.      However,    the  software  is  designed  so 
that  the  operator  has  the  capability  to  override  the 
reoptimization  decision  logic  and  force  reoptimization 
to  occur.     This  override  can  be  accomplished  while 
the  system  is  in  the  Traffic  Responsive  Mode  by 
merely  entering  the  sequence  Traffic  Control,    System, 
Traffic  Responsive,   On-line /Activate,    Enter  on  the 
system  control  portion  of  the  manual  control  panel 
prior  to  the  subsequent  5-minute  mark. 

4)  The  operator  is  given  a  'WAIT'  response  if  he  attempts 
a  system  or  section  mode  change  while  the  traffic 
responsive  optimization  programs  are  in  execution. 

5)  Since  no  BPS  functions  are  supported  by  the  TANSTP 
software,  the  operator  is  given  an  'ERROR'  response 
if  any  BPS  mode  or  display  is  selected. 
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6)  If  the  15-minute  report  is  not  suppressed,   the  signal 
timing  patterns  in  effect  at  the  15-minute  mark  will  be 
printed  as  part  of  the  report.     The  pattern  report  con- 
sists of  the  cycle  length  for  each  controller  and  the 
offsets  for  each  controller  phase.     If  a  controller  is 
under  second  generation  control,   the  subnetwork  in 
which  it  is  operating  will  be  printed  as  part  of  the  pat- 
tern report.     A  subnetwork  number  of  zero  indicates 
that  the  controller  is  not  under  second  generation  con- 
trol.     (Note:    If  Section  4  of  the  Washington,   D.  C.    net- 
work is  selected  for  traffic  responsive  control,    only 
the  controllers  on  17th  Street  and  controllers  on 
Constitution  Avenue  will  be  optimized  by  the  TANSTP 
software.     The  remainder  of  the  controllers  in  Section 
will  operate  in  the  time-of-day  mode.  ) 

7)  The  predictor  executes  for  the  12-hour  period  from 
7:00  a.m.    to  7:00  p.m.      During  the  remaining 

12  hours  in  a  day  the  predictor  merely  returns  the 
actual  volume  and  speed  computed  by  Routine  RTN5 
and  Subroutine  RTNFT.     During  the  7:00  a.  m.    to 
7:00  p.m.    period,   the  predictor  computes  correc- 
tions to  the  predicted  estimates  based  upon  the 
variation  of  the  predicted  estimates  from  the  actual 
estimates.      These  corrections  are  computed  every 
5  minutes  and  stored  on  the  RAD.      They  are  used 
on  the  next  day  to  refine  the  prediction  estimates 
for  that  day.     Because  of  this  feature,   the  operator 
should  save  the  system  RAD  at  the  ned  of  operations 
each  day  to  insure  that  these  corrections  are  not 
destroyed. 

CAUTION:    If  for  some  reason  a  particular  day  had 
abnormal  traffic  conditions  due  to  such  things  as  a 
special  event,   holiday,    accident,    etc.  ,   the  correction 
terms  for  that  day  should  not  be  saved  and  used  the 
next  day.      To  preclude  having  to  reinitialize  the  pre- 
dictor files  and  starting  the  refining  process  over  in 
the  event  of  abnormal  operations,    it  is  recommended 
that  two  save  tapes  be  used  to  support  the  operation  of 
the  system.     These  tapes  are  to  be  used  on  alternate 
days.     That  is,    Tape  1  will  be  booted  in  at  the  start  of 
Day  1.     Tape  2  is  used  to  save  the  system  at  the  end  of 
Day  1.     Tape  2  is  booted  in  at  the  start  of  Day  2. 
Tape   1  is  used  to  save  the  system  at  the  end  of  Day  2 
and  is  booted  in  at  the  start  of  operations  on  Day  3, 
and  so  on.     These  procedures  will  insure  that  a  backup 
system  is  always  available  in  the  event  the  contents  of 
the  RAD  are  inadvertantly  destroyed  on  any  given  day. 
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8)  A  predictor  summary  report  will  be  printed  at  midnight 
and  at  system  shutdown.  This  report  consists  of  error 
statistics  as  described  in  Section  4.  4.  2. 

t 

9)  The  MICRO  loop  control  routine,    LOCAL,    is  activated 
in  the  same  manner  as  the  CIC  routine  in  the  first  gen- 
eration software.      This  routine  can  be  activated 
regardless  of  whether  the  section  in  which  the  control- 
ler resides  is  in  traffic  responsive,   time-of-day,    or 
manual.     Uner  certain  conditions,    LOCAL  may  reop- 
timize  the  offsets  of  a  controller  under  MICRO  loop 
control.     Therefore,   the  intersection  status  display 
may  show  a  working  and  actual  offset  which  are  dif- 
ferent from  the  entry  offset. 

8.  2    UTCS/TANSTP  SOFTWARE  SYSTEM  UPDATE  PROCEDURES 

This  section  provides  procedures  to  be  followed  if  for  some  reason 
any  part  of  the  software  system  code  or  data  base  requires  updating.     As 
stated  in  Section  2.  6,   the  UTCS  system  is  comprised  of  the  nine  files 
listed  in  Table  5.      For  any  given  modification  only  those  files  which  con- 
tain subroutines  which  are  modified  require  compilation  and/or  assem- 
bling.    Table  6  lists  the  routines  and  subroutine  contained  in  each  file  and 
the  form  of  the  source  input  for  each  file.     Section  6.  3  lists  procedures 
for  updating  the  UTCS/TANSTP  data  base.     The  procedures  of  this  section 
pertain  to  the  sequence  which  the  operator  should  follow  in  generating  the 
update  software  system.     The  off-line  programs  and  decks  referred  to 
below  are  listed  in  Table  29  and  are  described  in  Section  7. 

8.  2.  1     Procedure  to  Update  File  Contained  on  Cards 

1)  Boot  in  binary  save  of  TANSTP  from  tape. 

2)  Compile /assemble  file  to  be  updated  from  card  reader. 

3)  Mount  COC  tape  on  Unit  7TAE1  and  run  system  link  and 
load  deck  through  card  reader.     A  revised  load  map 
will  be  generated  by  the  system. 

4)  Mount  save  tape  on  7TAE0  (insert  write  ring)  and  run 
system  save  deck  through  card  reader.     A  binary  save 
will  be  written  to  tape  by  the  system.      The  write  ring 
should  be  removed  after  the  tape  has  been  generated  to 
prevent  an  inadvertant  destruction  of  the  save. 

8.  2.  2    Procedure  to  Update  File  Contained  on  Compressed  Source  Tape 
(File  UTCS) 

1)  Boot  in  binary  save  of  TANSTP  from  tape. 

2)  Insert  desired  updates  in  update  deck,    (see  Section  4.  1 
of  Reference  4). 
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3)  Mount  compressed  source  tape  on  Unit  7TAE0. 

4)  Run  update  deck  through  card  reader. 

5)  Mount  COC  tape  on  Unit  7TAE1  and  run  system  link 
and  load  deck  through  card  reader.  A  revised  load 
map  will  be  generated  by  the  system. 

6)  Mount  save  tape  on  7TAE0  (insert  write  ring)  and  run 
system  save  deck  through  card  reader.     After  save 
has  been  generated,    remove  write  ring  from  tape. 

8.2.3  Procedure  to  Update  Pattern  Data  Via  PATGEN 

1)  Boot  in  binary  save  of  TANSTP  from  tape. 

2)  Mount  PATGEN  binary  tape  on  Unit  7TAE0.      (Caution. 
The  tape  marked  "w/o  new  links  in  Section  1"  should 
be  used  until  RTNY  is  updated  to  accommodate  the  new 
detectors  which  have  been  placed  in  Section  1.  )    This 
tape  is  not  to  be  confused  with  the  first  generation 
PATGEN  source  tape. 

3)  Any  update  consisting  of  a  controller  type  change  or 
phase  change  requires  that  Routine  RTNY  and 
Subroutine  LLGTHF  data  be  updated  to  be  consistent 
with  the  PATGEN  data. 

4)  Run  PATGEN  data  deck  through  card  reader. 

5)  Save  new  system  via  using  Step  4  of  Procedure  8.  2.  1. 

8.2.4  Procedure  to  Initialize  Predictor  Data  Files 

1)  Boot  in  binary  save  of  TANSTP  from  tape. 

2)  Mount  Predictor  Data  tape  on  Unit  7TAE0. 

3)  Run  predictor  file  allocation  deck  through  card  reader. 

4)  Save  new  system  via  Step  4  of  Procedure  8.  2.  1. 
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